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After fifty years of research and development, GNSS (Global Navigation 
Satellite System) has become an indispensable top technology in today's society to 
provide accurate location information and function of timing for a variety of military 
tasks and life services. Especially in urban life, large number of service applications is 
becoming more dependent on precise positioning and timing information. But because 
of the satellite navigation systems is high environmental relevance, when in the urban 
environment, especially in the urban canyons of skyscrapers, navigation signal will 
have a serious multipath effects, so that the positioning and timing accuracy of the 
navigation receiver will be declined significantly. 
Based on this background, the paper studies the GNSS model based on the urban 
environment, and proposes a new RAIM (receiver autonomous integrity monitoring) 
method to realize multipath suppression of navigation signal. Specific work is divided 
into the following three parts: 
First, this paper proposes an improved urban environment based GNSS 
multi-path forward model. This model starts at the basic direct and reflected signal 
and defined the interference signal and the error signal, giving the full consideration 
to the polarization of navigation signals, transmission, antenna response, reflected 
distance, surface roughness, reflector material and so on. The proposed GNSS 
multipath model is to study the multipath effect on signal-to-noise ratio (SNR), carrier 
phase deviation, and pseudo distance deviation under different elevation. Finally, we 
collected a large amount of measured data to verify and analyze this model simulation 
results. 
Second, a robust receiver autonomous integrity monitoring method is proposed. 
The proposed method used least squares algorithm to calculate a coarse position by a 
combination of proportion of visible satellites, and produrce pseudo-range residual 
based on the coarse position. Meanwhile, in order to make sure the accuracy of coarse 















approach is proposed to evaluate the the coarse position accuracy. In addition, the 
fault detection threshold is theoretically derived in this paper. Finally, the testing 
result of the algorithm shows that it can provide a better performance (probability of 
miss detection reduced 7.77% in test) compared with traditional method. 
Third, this paper improved the proposed RAIM method, introduced the serial 
extended Kalman filter algorithm to further optimize priori position, so that the priori 
position can meet the subsequent multipath error detection. Finally, using the 
simulation of the proposed urban environment based GNSS multi-path forward model 
as well as the measured data to check and analyze the improved RAIM method. The 
performance of the improved algorithm shows that it can provide a considerable 
higher probability of fault detection (40.76% in simulation). 
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